Eimeria tenella: a novel dsRNA virus in E. tenella and its complete genome sequence analysis.
Protozoa double-stranded (ds) RNA viruses have been described in Trichomonas, Giardia, and Leishmania. In this study, dsRNA and virus-like particles (approximately 30 nm in diameter) were discovered in Eimeria tenella sporulated oocysts. The complete genome of this novel dsRNA virus was sequenced using a three-step strategy. The sequencing results showed that the complete genome sequence was 6006 bp containing two open reading frames (ORFs) (2367 bp for ORF1 and 3216 bp for ORF2) with a five-nucleotide overlap (UGA/UG). The predicted ORF1 and ORF2 encoded a putative capsid protein of 788 amino acids (84.922 kDa) and a putative RNA-dependent RNA polymerase (RdRp) protein of 1071 amino acids (118.190 kDa). BLASTp analysis showed that the amino acid sequences for the E. tenella virus shared similarity with the E. brunetti RNA virus, with 29% homology in capsid proteins and 36% in RDRP proteins. The two untranslated regions were 349 bp (5' UTR) and 78 bp (3' UTR). The complete genome sequence of the E. tenella virus resembled characteristics of the Totiviridae family, indicating that this virus was a novel member of Totiviridae. Surprisingly, phylogenetic analysis showed that the E. tenella virus, E. brunetti RNA virus 1, and Mycoviruses were clustered into the genus Victorivirus and separated from the reported protozoa viruses, strongly suggesting a novel Eimeriaviruses subgenus. To the best of our knowledge, this is the first report for the complete genome sequence of the E. tenella virus. Using the nomenclature generally adopted for viruses, this new isolate was named E. tenella RNA virus 1. This study provides a foundation basis for further research on the biological characteristics of Eimeriaviruses.